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IHTRODUCTI O N 


Pregnancy is a dlabefcogeaic state cliaracterlsed 
by decreased sensitivity to insnlin at cellialar level. 

It is dae to horiBonal changes occurring in pregnaiasy 
(Fineberg et al# 1987). 

Gestational diabetes mellitus (GDM) is deflnsd 
as carbohydrate intolerance with onset or recognition 
first during pregnancy. 

Diagnosis is based on an abnornial glucose 
tolerance test as defined by O'Sullivan and Hahaa(1964). 

It is important to identify a pregnant voaan 
with gestational diabetes mellitus* because GDM is comtaon 
and associated with significant metabolic alteration# 
increased perinatal mortality and morbidity and maternal 
morbidity and subsequent develop««t of diabetes in 
mothers in a large proportion of eases# 

Perinatal mortality significantly increases in 
gestational diabetic pregnancy if the metabolic altera- 
tion is not recognised or if it is recognised but not 
treated properly# In addition to im;reased risk of 
intrautarina foetal deaths# Coraaonly resx>rted parinatal 
morbidity associated with GDI! included an increased 
incidence of aiMrosoinia# birth trauma# neonatal hypogly 
cmskm, hyperbilirubinemia# hypocalceiBia# EDS and 
polycythemia* 
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Gestational diabetes .mellitus has a short term 
and long term maternal morbidity. Short term maternal 
morbidity incltides an increased incidence of hypertension# 
hydroanaiios and caesarean section# and long term maternal 
'morbidity Inclisies Increased likelihood of carbohydrate 
intolerance after delivery. A significantly increased 
risk of {type II DM) non Insulin dependent diabetes later 
in life and predisposition to obesity# hyperlipidemia# 
atherosclerotic vascular diseases and increased blood 
pressture and mortality. 

The offsprings of woman with GDM have a higher 
Incidence of childhood obesity# type II DM# during child- 
hood, and later in life and intellectual and b^aviour 
impaimnwat (Petti tt et al# 1985). 

the purpose of the screening is the early 
detection and treatment of a disorder that carries a 
adverse pro^posis with no symptoms {S’! etcher and Spltzer# 
1980). 

Screening can be Justified only if there is a 
scientific evidence that the outcome of the disorder is 
better when treatment started before# rather than after 
the appearance of symptoms# Gestational diabetes satisfy 
both these criteria# the hyperglycemia associated with 
neonatal hasards is asymptomatic for the mother# gesta* 
tional glucose intoleraix:# identifies woman at risk of 
s'uPcsequeat diabetes mellitus (Itostman et al# 1972 and 
0* Sullivan and Mahan# 1930)# 
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.Mnerlcan Diabetes ikssoatioa (1937} bad razonmended 
that all pregnant women should be screened at 24*28 weeks 
of gestation* screening should be performed when the anti* 
insulin effects of the pregaaney is optimum* Toranovic 
and Peterson (1985) reconsnended that ell pregnant woit»a 
should be screened between 27*31 weeks of gestation to 
obtain the highest yield. It has recoRinended based on 
both cross sectional and longitudinal studies (Merkatss 
et al» 1980) * 

Though lots of work had been done from time to 
time over pregnant diabetic mother and their infanta very 
little data are available on gestational diabetes ark! 
impaired gestational glucose tolerance while only 
Teilerigo et al (1980) had work^ over pregnant mothers 
with two hour plasma glucose levels between 120*164 mg/dl # 
the levels which considered to be within normal range and 
they found that these mothers had iiksreased incidence of 
macrosomic babies* 

This study was planned to further study the 
effects of abnormal gestational glucose toleracMCe over 
mothers and newborn# so that timely - treatment can be 
given to the eatpeeting mothers and neonatal morbidity 
and mortality can be reduced* 



I 
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REVIEW O? L I TERATURE 


The Syndrome o£ diabetes nellitus (DM) is 
characterised bj disorder o£ laetsbolism o£ carbohydrate# 
proteih and lipid due to insulin deficiency and or insulin 
resistance evolving from interaction d£ variety of genetic 
and environmental factors* Metabolic derangement manifest 
by chronic hyperglycemia with or without hyper lipid emia 
and a tendency to develop to ketoacidosis* 

Charakaa and sushruta (600-400 BC) of ancient 
India recognised many of the cxjrrently known facts of 
the disease and named It MAIXRIMEHA (Rain of honey) having 
noted sweetness of urine. 

The name diabetes was coined by Areteus in the 
century AD* Claud Bernard (1050) was the first to note 
hyperglycemia as a cardinal feature of diabetes. 

Gestational diabetes is defined as *• Carbohydrate ■ 
intolerance of variable severity with onset or first 
recognition during pregnancy (American Siabetes Assoctatioo# 
1986). Condition is associated with increased perinatal 
HKjrtalityr even when diagnosis is made (Donald R Caustan) * 
Gestational diabetes mellitus is defined as 
glucose intolerance first recognised in pregnancy (mtzgr# 
1991)# this definition includes mothers with previously 
undiagnosed diabetes or ini^aired glucose tolerance whose 
glucose intolerance is first recognised in pregnaocy. 



Gestational DM usually develops in the 2iid 
trimester inducted by maternal changes in CHO metaholism 
and insulin sensitivity (Kuhl* 1991} » 

The diagnosis of GDM has in^lication affecting 
both the pregnancies and the future health of the mother, 
h GDM pregnancy may also have a detrimental 
effect on the future health of the child. 




INCIDENCE AND PREVALE^MCE OF GDM 

The prevalence of GDM is highly dependent on 
the ethinlcity (Hadden, 1985. Beischer et al, 1991). 

Compared with white of European women, the 
prevalence rate for GDM is increased approximately eleven 
fold in women from the Indian siabcontinent. eight fold in 
south east Asian women and six and three fold in the 
Arab/Mediterranean, and black/Africo-caribbean women 
respectively (oornhurst et al. 1992). 

There are geographical differences in the 
prevalence rate for GDM in the U.K. due to ethnic 
difference In the local population with prevalence rate of 
ranging from 1-5% from an 'inner London Antenatal Clinic 
(where 34% of mothers ethnic minority group. Maresh and 
Beard, 1989) to 0.2% Jn Belfast with a predominantly 
white/European population (Hadden, 1980) • 

■nal ^obesity, age and family 
ditional important independent 
risk factors for GDM (0 ‘Sullivan et al, 1973# Maresh and 
Beard, 1989 and Roswaan et al, 1991). 
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Age also is an important factor. Meatman {1980} 
reported that the iiKJidence of gestational DM was 3.7% in 
woewn Younger than 20 years, 7«5% for tl^se 20-30 years and 
13.8% for women older than 30 years. 

Overall incideEsse of GOM is approximately 2% 
(O'Sullivan et al, 1964), 

The incidence of gestational diabetes lies 
between 1-5% (Stephen et al# 1981). 

In a Malaysian Hospital population the incidence 
was around 1,3% (Being 62,5% Malayas# 20,3% Chinese, 

12,9% Indian and 4,8% others) (Nik, 1988). 

The Incidence of the GDM has been estimated 
between 3 and ,15S percent depending on the 'population 
studied and the diagnostic criteria used (Gsbbe, 1985) , 


PR£GN;^NCY OUTCOiC IN GESTATIONAL DIABETES 

Pregnancy outcome in mothers with established ^ 

diabetes is highly dependent on maternal ' glyceraic control. 

throughout the pregnancy (Karls son and Kjellmer, 1972). 

The pregnancy related morbidity and mortality 

in GDM is less than that for established diabetic women, 

however, if left untreated it is significantly higher than 

Abell atwi 

for non diabetic women (Belscher, 1975| O'Sullivan et al, 
1979b and Petit et al, 1980). 

Maternal obesity- is a frequent and imfK^rtant 
co-existing risk factor in GOM and is an independent 
contributor to the Increase in perinatal morbidity 


■r 
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associatdd with fetal macrosoisiaitMaresh et al# 1989; Oreen 
et aX, 1991) but not for the neonatal hypoglycemia# polycy- 
themia# hyperMllrubineRila# hypocelcaemla which are 
related to the degree of the neonatal hyperglyeemia 
(i4aresh et al# 1989 and Hod et al# 1991) • 

Unlike established diabetes there is no increase 
in the congenital malformation rates as significant 
maternal hyperglycemia in GDM occurs after organogenesis 
is complete (Petit et al# 1980) » 

PHySlOLOGY OF G£3TATIQM.^.L DIABETES M&LLITUS 

Diabetes mellitus# a metabolic syndr€»«e of 
diverse etiologies is characterised by abnormalities of 
glucose# fat and protein metabolism* 

These derangements in fuel metabolism results 
from inadequate Insulin replacenw^-nt* This state of relative 
and/or absolute insulin deficiency results in fasting and 
postprandial hyper-aninoacedeada and hyperlipidemia as 
well as hyperglycemia* 

These '^effects are further escalated in 
pregnancy by the insulin antagonistic hormones which are - 
secreted by the placenta* 

Ifie axcessive delay of the substrates to the 
fetus and the resulting fetal hyperinsullnemia are believi^ 
to contribute to the adverse pregnancy outcome associated 
with poorly controlled diabetic mothers* 
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Many inircatlgators have demooatrated that Insolio 
resistaace occara I'n pregnancyCFischer et al# 1974# liind 
et al# 1979 and jNbrXias# 1979), Rising levels of maternal 
plasma progesterone# hnman placental lactogen^ free corti* 
sol and prolactin have been implicated in this process. 

Hyman placental lactogen levels rise steadily during the 
1st and 2nd trimester and the reach a plateau in the last 
4 weeks of pregnancy. The diabetogenic effects of the HPL 
results In the mobilization of lipids as free fatty acids. 
These free fatty acids serve as a maternal energy source 
thereby making glucose and aminoacids available to the fetus. 

Cortisol levels also rise during pregnancy. 

Cortisol stimulates endogenous glucose production and 
glycogen storage and decreases glucose utilization thereby 
reducing the effectiveness of insulin. 

Prolactin which is increase 5 to 10 folds during 
late pregnancy has a significant influence on pancreatic 
islet cell insulin secretion especially during late ^ 
gestation, 

NORWiL PREQHANCY t FASTING STAGE 
Glucose Metabolism 

During normal pregnancy the fasting blood glucose 
levels decreases. Lind and Aspilloga <1983) have demonstra- 
ted that fasting glucose concentration reach their nadir at 
both the 12th week of gestation and remain at this level 
until delivery. Felig and Lynch <1970) have also reported 


. .9 

decrease of 15 ®g/dl In glucose levels of pregnant women 
after an overnight fast# 

^t the same time fasting insulin level increase 
from 5 micro unit/l to 8 micro unit/1 at terra# however# 
little change is seen in the first and second trimester 
when the glucose values reach their nadir. This provides 
a cause and effect relationship between fasting glucose 
and Insulin levels# 

Kuhl and Holst (1976) have also demonstrated Idiat 
the insulin/gl]fcogen ratio in pregnancy increases signifi- 
cantly when cougar ed with that in the nonpregnant state# 

Fat Metalxtlisra 

Accelerated fat raetabolism and ketone Iwdy 
formation of well documented in pregnancy particularly 
after long period of steroids. Two phases of adipose 
tissue metabolism have been proposed by Knopp and 
colleagues (1973), as initial increase in fat storage 
during mid gestation and diminished fat storage mobilisation 
is enhanced. All three lipoprotein fractions (LDb# HDI« and 
VLDL) rise during normal laregnancy# 

Protein Metafcwolism 

It is generally believed that the concentration 
of most araiiKiiksids are lower in maternal plasma during 
pregnaacy than in the postpartum period# 

Young (1976) reported decrease in the plasma 
level of total alpha amino nitrogen from 3 mM in the non 
pregnant state to 2-3 mM during pregnancy# 
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RESPONSE TO GIiOCOaE liOM) 

A suppressioti of endogenous glucose production and 
an acceleration of glucose utilization is nortnallF seen 
after a carbohydrate containing meal* 2n non-pregnant women# 
plasma gliKose levels reach their peak 30 minutes after the 
ingestion of a glucose load and return to baseline at 
api^oximately 1 hoiar but during pregnancy at term glucose 
level were higher and reach their peak approximately 60 
minutes after the glucose Ingestion* fhe decline to base 
the was slower and fasting levels do not regained for 
about 2 hours* 

Insulin response is also altered in pregnancy* 
Insulin levels reach their peak at about 1 hour after 
ingestion of a glucose load when glucose value are also 
peaking insulin levels decline slowly and still are not 
back to base line at 2 hours* Por any given glucose cliallange 
the pregnant woman is stimulated to produce additional 
insulin# but her blood glucose level remain elevated for a 
longer period of time* this leads ixi the concepts of the 
•♦Insulin resistance** during pregnancy which is felt to foe 
mediated at the post receptor level (Puavilei et al*l982>* 

the metabolic response to feeding in pregnancy 
is characterised by hyper insulinemia# hypcrglycewia and 
hypertriglyceridemia accoa^aiiied:,fof a decrease in circular 
tory glucagon* these adoptation have been termed 
facilitated amd>olis« by ireiakel at al# 1974)* 
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Catalano and colleagues (1991) assessed' the longi- | 
tudinal changes in insulin release and insulin sensitivity y 

in non obese normal pregnancy during gestation* fhey 
evaluated 6 women with OGCT body coiwpositlon analysis 
intravenous OTT and hyperlnsulinemlc euglycemlc clamp 
before conception, at 12 to 14 weeks and 34 to 36 weeks 
gestation* They found a' significantly Increase in the 
insulin glucose ratio during the OGTT performed during 
pregnancy* 

They also reported a significant .3 to- 3*5 fold 
rise throughout gestation in the Ist and 2nd phase insulin 
release daring the IGTT as well as a, decrease in insulin 
sensitivity through 36 weeks gestation* They concluded 
that there is decreased peripheral insulin sensitivity in 
pregnancy. 

Thus normal pregnancy Is characterised by fasting 
hypoglycemia with exaggerated glucose and Insulin level 
postprandlally as con^ared to the nonpregnant state(P!ieips 
Fli at al) • 'Moman who are not able to augment pancreatic 
secretion sufficiently to overcome pregnancy Induced insulin 
resistance in the latter part of gestation, will develop 
excessive post prandial glucose concentration resulting in 
gestational diabetes when this insulin deficiency is 
severe fasting hyperglycemia else develop* 

The studies of fisher et al (1980) \ising a high 


dose glucose infusion test showed that normal pregnant 
women ^85th percentile standard of body weight at 38 to 



40 weeks of gestatioa had a decrease of about 80% in th® 
Insulin sensitivity index of that observed in the non 
pregnant group. 

Buchanan et al {1990) with the minimal tmdel 
technique# found that insulin sensitivity in normal 
pregnant women at 29 to 36 weeks gestation was only 1/3 
of that of a group of normal nonpregnant women of a 
similar age and relative weight. 

Diabetes occurs in about 1% of pregnant women 
of these only one in 10 will have been known to have 
had diabetes prior to pregnancy. 

Mommi who are known to be diabetic prior to 
pregnancy have been classified by Dr. Priscilla White 
Into categories i 

Gestational DM * Abnormal GTT but euglycemic maintained by 

diet. Diet alone insuffiee Insuline 
required. 

Class A $ Diet alone any duration or age for onset. 

Class B t Onset age 20 or older And duration /lO years* 
Class s Onset age 10-19 years or duration 10-19 years. 
Class D t Onset age ^£10 years and duration ^2Q years 
or backgromsd retin<^thy or hypertension. 

Class s Proliferative retinopathy or vitreous ' haemorrhage. 
Class F t nephropathy withover 500 gn/day proteinuria. 

Class |i^ & F f criteria for both class and F Co-exist* 

Class H t Atherosclerotic heart disease# clinically evident. 

pfOA <MiP 

Class T t renal transplantation* 
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Glucose tolerance returns t» normal in the 
majority of wmen with 3DM#. but a small but Important 
proportion of women will have abnormal GTT. ■ These include 
women in the process of developing IDDM and those with 
iareaired glucose tolerance or NIDDM which predected 
pregnancy CDamtii et al# 1984| Buschard et al# 1987 and 
Dornhorst et al, 1990). 

IDDM is an autoimmtine disease with a long 
subclinical prodromal to have (Gorsuch et al# 1981), which 
is tmmasked by the metabolic changes of pregnancy 
(Buschard et a I, 1987). 

Approximately 5% of GDM women develop IDDM within 
5 years of the index pregnancy (Damm et al, 1939| oomhorst 
et al, 1990), Clinical features which should alert one of 
the possibility of IDDM include age £30 years, lack of 
obesity and first pregnancy and no family history of DM 
(Dornhorst, 1990). 

All women with normal glucose tolerance post 
partuni must be considered at greatly Increased risk of 
diabetes in future pregnancy) phi Upson and Super, 1989) 
and non insulin dependent diabetes in later life. 

Approximately half of the previous GDM women 
will develop ia^jaired glucose tolerance or non insulin 
d^endent tolerance within 10 years of their Index 
pregnancy (O'Sullivan# 1982). 

The majority of previous gdm women who on 
to develop impaired glucose tolerarnee after a period of 
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normal glucose tolerance would be expected to become 
diabetic during their life CKeen et al, 1982 and Yudkin 
et mlt 1990)0 as determination of the glucose tolerance 
occur with increasing age, increasing obesity and 
decreasing physical activity. 

Diabetes adversely affects vascular disease 
(Kannel and Me Gee, 1979a) morbidity from coronary 
heart disease is increased four to five fold in diabetic 
women and is the commonest cause of death. 

EFFECT OF Tri£ DIABLTL3 OH THE PRSGKANCY 
1 . Spontaneous Abortion 

The rate of spontaneous abortion in women with 
diabetes is no greater than In the general population of 
pregnant women without diabetes# 

Recent articles suggest that ti«sse with metabolic 
control are at increased risk of spontaneous abortion as 
compared to women with good blood glucose control# 

The diabetic women who aborted had significantly 
higher fafiting and postprandial glucose level in the first 
trimester as compared to those who continued pregnancy to 
viability# 

Increase in glycosylated haemoglobin level by 
one standard deviation carries an Increase of 3#0?6 risk 
of spontaneous abortion {Hills et al, 1983) « 
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2. U.T.I. 


The mechanical changes in renal drainage brought: 
about by the enlarging uterus cause stasis and increased 
risk of pyelonephritis, ^symptomatic bactriuria should 
be treated. ^ 


Pyelonephritis it^y precipitate ketoacidosis and 
is itself considered by Pederson (1975) to be prognoati- 
cally bad sign. 


U.T.I. in nondiabetic women are knwon to adversely 
affect perinatal mortality especially if maternal hyper- 
tension or acetoiiurla is present obviously. These compli- 
cations may occur in the diabetic women* 
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3. Headache 

h few women develop severe headache which 
required hypnotic or narcotic treatment. 

4. Pre-eclampsia 

Pre-eclampsia has histogically been a frequent 
complications of diabetic pregnancy (White et al# 1971) with 
poor prognosis for the fetus, ^e Incidence of pre-eclamp- 
sia or sclarapsia was significantly greater in • group of 
patients with one abnormal OG3TT values when compared to 
women whose screening tests results were normal (Lindsy 
M.SC. mt al, 1989), ; 

Tallarigo et al (1986) found that even with 


normal OTT results as defined by the Medical Diabetic Data 


Group criteria after 2 hoxir plasma glucose levels were 
associated with a significant increase in the Incidence 
of raacrosomia and congenital abnormality as well as 
toxemia and caesarean section* 

In a territary Malaysian hospital the maternity 
hospital* Kuala Lumpur (MHKL) the incidence o^f pregnancy 
Induced hypertension disease is about 7-8% in patients 
with diabetes the incidence may be 10-20%* 

Laurl Suhonen and associates <1992) reported 
that the frequency of both chronic hypertension and 
pregnancy induced hypertension end pre-eclan^sia were 
higher in gestational diabetic group as compared with 
controls. 


Polyhydroaimios occur in one third of our patients 
It is more common In the diabetic women and not related to 
congenital anomalies, premature prevalence labour precipi- 
tate by the polyhydroamnioa is the most serious complica- 
tion (Joslin Diabetes Mellitus). 

This occurs in about 20% of diabetic patients. 

The increase being directly influenced by the blood sugar 

wajrlii’fciciBi# 


Death of the fetus in the last weeJes of pregnancy 
is the classic obstetrical accident in the diabetic mother*. 
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It is not jcelated to the severity or dvxretion of diabetes 
became it occurs also in -vTOmen with gestational diabetes 
treated with diet alone. ' ' 

7. Placenta 

' Placenta from diabetic mothers tend to be heavier 
than those from nondiabetic mothers v?ith fetuses at the 
gestational age and weight. 

In women with renal disease the placenta is 
often smaller not unlike those from women with non 
diabetic renal diseases. 

John and Kitznittler et al <1978) studied 147 
diabetic women. Out of them 71% were dependent on insulin 
for 7l0 years aiributatory management of' the diabetiws was 
done with weekly clinic visit until hospitalization at 
36 to 37 weeks gestation, ftodern method of foetal 
assessment were applied aiKi the timing and rout® of the 
delivery individualized of the patients, 35% were 
delivered at or beyond 38 weeks of gestation. Ihe ptimary 
LSCS rates was 55%. polyhydroaimioa was a frequent 
maternal complications and was associated with the premature 
labour and still birth in two cases. Polyhydro-amnios was 
least conanon in women with the lowest mean out patient 
blood glucose. 
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B.1IBY 

Gt.::STI^TIOWftL DI^glTiSS AND PERISATAL MORTALITY 

O'Sullivan «t al (1973) studied all pregnant 
women between 1962 to 1970. They were screened with a 
blood glucose estimation 2 hour after a 50 gm oral glxxiose 
load, ©lose with a glucose value 7l30 mg% were tested 
with 3 hour 100 gm OGTT. Four (1,5%) of the 295 women 
with ■normal OGTT had a perinatal loss as cougar od to 
12 (6,4%) of 187 women with an abnormal GTT, 

Sutherland and Stowers (1975) reported the 
results of 1800 intrav^ous glucose tolerance test done on 
1600 women during pregnancy with various indications 
suggestive of diabetes. It can be seen that the rate of 
fetal loss Increases eight fold as the number of the 
indications for GTT is increases from 1 - 4, 

Hadden (1975) has also stown that certain 
indications for glucose tolerance testing are associated 
with increased perinatal mortality rate# in particular 
previous perinatal loss or fetal anomaly# which carries 
a fetal death rate of 7% to 9,8% as compared to a rate 
of between 6-8 and 4-5% In the hospital population during 
the same time period, - 

lelscher (1975) reviewed 2000 conse- 
cutive women who had a 3 hour 50 gm OGTT in the third 
trimester of pregnancy* An abnormal test was associated 
with a perinatal aortaltty of 31*7% per 1000 as coa^arod 
to 9.0 per 1000 if the glucose tolerance test was negative* 
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.a 
a 

auaa 
may 

b« th« raaalt of the fetal hyperinsulloemia causing an 
iucreaaed metabolic rate and tissue hypoxia* 

Petit et al (1980) reported an 75 gra 2 hour OOTT 
done in the early third trimester of 811 pregnancies among 
Pima Indian women* The PNf® was directly proportional to 
the 2 hours plasma glucose levels* with £120 mg% associated 
with 5/1000 and values between 150-199 of associated with 
the rate 44/1000* 

COHGEWITAL MALPORMATIOH 

The Incidence of the congenital malformation in 
the offsprings of the diabetic mothers is estimated 6-13% 
as collared with 1-3% of normal population. Moshe Hod 
«t al reported the incidence of ■ minor congenital anomalies 
between 19,4-20*5% and major congenital malformation 
1.8 - 6.82%. 

Almost all investigators found an increased 
incidence of major bgth dependent in offsprings of the 
diabetic mothers as conpared to those of control group. 
Studies of the incidence and pathogenesis of the congenital 
anomalies in the IDM have been reviewed by Gabbe et alCl977). 

Varied type of the anomalies including enence— 
phaly* meningocoele trsnsposition of the great vessels of 
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the V3i>, coarctation of the aorta, caudal regression 
syndrome and vertebral dysplasia# lareteral duplication# renal 
agenesis and atresia are observed In a retrospective view* 

The occurrence of the anomalies is more likely 
to be related to metabolic mileau in the early pregnancy 
than to genetic determinants. The crucial period of the 
teratogenesis for the common anomalies in infants of the 
diabetic mothers occur within 9 weeks of the last menstrual 
period (i.e. within 7 weeks following conception (Joslin's 
Diabetes Mellitus). Poe this reason good control of the 
diabetes mellitus is in the earliest possible weeks of 
gestation* 

More recent evidences Irwiicat# that ketone bodies 
In combination with glucose are responsible for terato- 
genic effects* 

Haeve (1967) found no rise in malformation In 
infants born to diabetic father and non diabetic mothers 
ma compared to the normal father, 

Pedersen Coller and Naeve et al reported an 
increase risk of cM>ngenital anomalies in infant bom to 
mother with white classes D# P and R diabetes suggesting 
•ssociatlona with maternal disease and vascular complications* 
There are multiple etiologie factors in the 
increased incidence of anomalies in IDDM* The role of 
the genetic factors has not been substantiated. 

Moisted Pederson and associates (1964) speculated 
that fetal hypoxia could play a role in diabetic preg- 
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coiRplicate«l by vaaciilar diseases hut they later in 1977 
concluded that better metabolic control in the same grou^ 
of patients reduced the risk of the birth defects. 

Hamfeak {1971). Ingalls et al (1956) and landauen 
{1947) atudled that hypoglycemia may be associated with an 
Increased risk of the fetal malformation. Insulin 
injected into chick and rodent eotbryos produced vertebral 
and bony anomalies, l^e anomalies were reduced ehen hypo- 
glycMiia was prev^mted by adding glucose to the prepara- 
tions. 

Horii (1966) found that hyparglycemiia may also 
be a cause of fetal anomalies litters born the diabetic 
mice have an increased incidence of linb malformation and 
Cleft palate. i#ien the mothers are treated with insulin 
this increased incidence is eliminated, ^ile the mechanism 
of the effect of hyperglycemia is uncertain it may involve 
the arole of the collagen in inducing the eiabryogenesis. 

Fibroblast grown in a medium containing a high 
level of glucose secrete more collagen as cougar ed with 
fibroblast in a medium containing physiologic amounts of 
glucose. A Large amount of this col legen . may be converted ' 
to glycosyl and one can speculate that alteration of the 
collagen molecule in terms of CHO may affect the induction 
process since fetal hyperglycemia in the IbM a)K>uld until 
the fetal pancreas is functional well after the major 

period of the morplw»geotsis ei»k»geiK>us insulin should not 
be a cause of malformation (Villee et al# 1977). 
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Pedersen commented that 40% perinatal nsartality 
results from congenital malformation* Same obser'iration 
was dona by Gabbe et al (1977)* Joslln's Clinic has also 
observed a subtantial incidence of congenital anomalies 9 % 
major and 5% minor* Among the congenital malformations 
highest percentage is of neural tube defects and cardiac 
anomalies. 

Prelnkel (1980) referred to pregnancy on a tlsaw 
culture experience where the maternal insulin determines to 
a large extent the culture medium. Any medium alterations 
significantly Influences embryo and fetal development* 

MACROSOMIA 

Complications from diabetes in late pregnancy 
augmented fuel delivery to the fetus results in hypergly- 
cemia* B Cell activity enhances infant growth in diabetic 
mothers with minimal hyperglycemia, 

Ihe adverse outcome roost frequently associated 
wltii gestational diabetes is fetal macrosomia i^to 30% of 
Infants of mothers with an abnormal GCT have a birth weight 
of more than 4000 gm (phllipson et al# 1985> Gabbe ot al# 
1977 and Cousten and I*ewls# 1978) , 

Itowever# spellacy et al (1985) found that only 
29 of 574 (5.1SD infants with a birth weight more than 
4500 gii were bom to women with gestational dlalMrtes* 

AS the background incideisse of infants more than 
4500 gm was 1#7%# the relative risk of macrosomia with 
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gestational diatactas was 3.0. By con^airlson 44%. of the 
wacroaosilc infanta born to iwathers weighing aaore than 90 kg 
(relative risk •• 25*8) and 10*4% to women beyond the 42 
weeks of gestation (relative risk • 6*4) • This re| 5 ort 
suggests that heavy mothers and post term pregnancy are 
much more closely associated with fetal macrosomia as 
compared to the gestational diabetes mellltns. 

Oat at al (1980} reviewed the results of a 50 ga 
3 hour OGTT performed in 137 wCNeen who delivered an infant 
weighing more than 4540 ga only 32(23%) ha^ an abnormal GTT* 
Moshe Bod at al reported the incidence of 
mMzrosomia 5*6 «• 20% in diabetic mothers. 

In one study Tellaxigo et al (1986) showed that 
even limited degree of the materaal hyperglycemia which 
are currently considered to be within normal range i«e« two 
hour plasma glucose levels between 120 to 164 may affect 
the outcome of the pregnancy in the form of macrosomic baby. 

Postulated n^haaism of macrosomia is that 
maternal hyperglycemia results in fetal hyperglycemia an 
excessive stimulants of the fetal pancreas to produce 
insulin. There is strong correlation of glucose level in 
maternal and fetal blood stream, insulin facilitates the 
transportation of nutrients like glucose amiaoacids and 
free fatty acids into cells (Pedersen et al# 1977). 

iknother possible mechanism is tha transplacental 
passage of aKinoacids released from the maternal proteins 
which sUmnlate the fetal islet cells. 



It is widely accepted that fetal growth is a 
complex multif^toriaX process. However, in the pregnant 
diabetic fetal growth complications are considered to be ■ 
the consequence of hyperglycemia, which is one of the 
cornerstone of the diabetic fetopathy. In fetal life 
insulin is the most recognised regulatory hormones for 
fetal growth. Although presents at 8-10 weeks of 
gestation insulin r«analns relatively inactive until 20 
weeks of gestation (Adam and associates, 1969) . 

Additionally the number of the insulin rmemptorm 
in the human fetal liver becomes maximal at 19 to 25th weeks 
Furthermore there is Increased affinity of insulin in late 
gestation (Sfeuf eld et al, 1980) • 

The major effect of insulin on delate and 
aedentuated fetal growth and fat deposition occur late In 
gestation (Gluckman et al, 1986) • 

Studies Indicated that glucose Is a less ef fid 
stimulus to insulin release in the fetus than in adults* 
However, a sustained increase in fetal blood glucose in the 
preseiwe of arginine or le\idn can markedly enhance the 
fetal insulin release* Since muscle tissue is quite 
sensitive to Insulin, this offers a possible explanation 
for the fact that women with mild diabetes and modest hyper 
glycemia sometimes deliver macroaomic infants,: 

shima and associates found a strong correladon 
between birth weight of overgrown infants aud the 
serum insulin levels* 
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The raaia clinical in^jltcation of fetal 
macrosoraia is birth injury and shoulder dystocia. 

Ganne et al (1977) noted that 10% (5/49) of 
Infants weighing laore than 4000 gro suffered seriously 
birth trauma (fractured bone or peripheral nerve injury) 
as compared to 2 % of normal sized infants- born to mother 

witdi gestational diabetes mellitus. 

David «t al reported that the incidence of birth 
weight of 4540 gm or more rose from 0.87% in the year 1971 
to 1977 to 1.16% in the 12 years from 1978 to 1989 with a 
concomitant increase in hyperglycemia in over antenatal 
population. 

The results from glucose tolerance tests performed 

routinely during the pregnancies of 510 women who delivared 
a infants with a birth weight of 4540 gm or more were 
compered with those from a control series of 5603 women with 
consecutively tested pregnancies, glucose tolerance in the 
subsequent pregnant women also coti^jared with the control 
series and in 1991 the study group were investigated for 
emergence of permanent diabetes mellitus. Excessive birth 
weight was associated with maternal hyperglycemia but not 
with gastatlonal diabetes. 7954 of the infants with birth 
weight more than 4540 gm ware bom to moth«r. who w«:. not 
hyperglycamlc. There was no Incr.ase in gluco.e toleranc. 
in aubsacpiant pregnancies in the study group. Only 2 of th« 
49 with follow up testing had diabetes mellitus. Birth 

weight mote than 4540 9 s occurred in 1.154 of th« total 


I 


population and 1,17% of women with gestational diabetes 
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and was related with maternal hjfperglyceraia 1 in 5 cases* 
HYPOGLYCEMIA 

A comwon problem in infants of diabetic laothers 
is early postnatal hypoglycemia# secondary to excessive 
insulin secretion after the division of the umbilical c«cd 
and the termination of placental transfer of glt»308e* 
However, the association of severe neonatal hypoglycemia 
with cord insulin levels has not been deraonstratod in all 
studies* 

neonatal hypoglycemia appears to be most mcommon 
even in macrosomic infants, phillpson et al C1985) found 
only 4 Infants with hypoglycemia out of 158 pregnancies 
with abnormal GTT. 

Although Gabbe et al '(1977) reported a 7% 

Incidence of hypoglycemia In the infants of 261 class A 
diabetes, approximately 2554 of these women were delivered 

b0£or® 38 ; 

jonson and Bloom suggested that the neonatal 

pancreatic glucagon response to the post natal fall in 
glucose is inappropriately small in the Infant diabetic 
mothers# speelallf in cases with sustained hyperglycemia. 

Studies by Kuhl et al (1981) and Midovinik et al 
(1987) have shown that high maternal blood glucose concen- 
tration at delivery increases the risk of neonatal hypo- 
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E, stanningr et al {1991} in t^eir stiudsr observed 
38,4 ioctdence of neonatal hypoglycemia in infanfcs of mothers 
with Insulin treated gestational diabetes mellitus* Hypo- 
glycemia occurs most frequently 2 hour after birth. Neonatal 
hypoglycemia leads to neural dysfunction. Aynstey Green et 
al (1987) reported acute cer^ral dysfunction in awborns 
with blood glucose concentration less than 2*6 m itiol/l* 

NEONATAL PULMONARY COMPLICATIONS 

RDS is the neonatal manifestation of insuffi- 
cient fetal pulironary synthesis storage and release of 
surface active phospholipid, 

Hubbel and associates (1959-1964) found an overall 
incidence of RDS of 27% in a study of 473 live births IDDM 
to the Boston hospital for women from 1959 to 1964, In 
these studies prwsaturity and caesarean section were 
thought to be the major causes of RDS* 

Robert and associates retrospectively studied 805': 
live birth IDDM birth at BMW from 1958 to 1968 and found 
mu incidence of RDS of 23% as compared to an incide-nce of 
1.3% in infants born tc nondtabetic mothers. 

Maternal diabetes state affects fetal luaag develop- 
ment. The exact mechanism of this interaction has been 
examined in a cell culture system by Smith and associates 
(1975). They utilised a monolayer cell culture system of 
the fetal rabbit lung and examine the effect on lecithin 
synthesis idien insulin was added to the culture system, 
they found that although Insulin alone results in a small 
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but signiftcaat increase In lecithin synthesis. !Che 
addition of insulin and cortisol to cell culture results in 
a raark^ diminution, fhm stimulation effect observed when 
the cortisol alone was added. Since cortisol is thought to 
be the physiologic stimulus for the increased synthesis of 
lecithin in the fetal lung seen at approximately 90% of the 
term gestation, 'Bief hypothesised that insulin might inter- 
fere with this normal increase in lecithin synthesis, fhe 
increase in the lecithin synthesis is responsible for the 
normal ftuictioning of the neonatal lung at term, llherefore, 
the elevated Insulin concentration in plasma in IDDM may 
interfere with this normal maternal sequences and lead to 
the increased incidence of RDS in the ' IDMs, 



Hyperbillriabinemia and hypocalcemia are commonly 
found in the early life of the IDM, Hyperbilirubinemia was 
noted in 38% of the newborn infant studied by Pedersen (1977) 
and 27% of those studied by Essex and co-i«>rkers {1973), 
Ihese authors used a 10 mg/dl bilirubin level the cause of 
the hyperbilirubinemia is preaumid to be related to the 
functional prematurity of hepatic en« 3 fme necessary for the 
conjugation of the bilirubin (Osier and co-workers, 1983), 
Tseng and colleagues (1972) demonsfxated hypocal- 
cemia In 8 of 10 infants of mothers with white classes for 
B,C and 0, The Incidence of hypocalcemia was iixsreased over 
that in a matched control group avan when gestational age 



29 



and perinatal complications were considered. 

Pedersen (1977) found hypocalcemia in 10% IDOM 
in a recent aeries* The cause of the hvoocalcemla was 


not known 


POLYCYTHEMIA 


Prevalaace of the polycythemia was reported as 
3*8-13*3% in infants of gestational diabetes by lisshe 
et al (1991), 

Similar obsexnratlons were done by Ranade et al 
(1989), In their study they reported the prevaleiwse of 
polycythemia in 10% ZOOM, 

According to Pedersen hypothesis maternal hyper- 
glycemia lead to fetal hyperinsulinemia, which in tinrn 
st^presses the synthesis storage and release of surfactant, 
leading to BM)* These pulmonary complications of the 
diabetes leads to fetal hyposeemia* This hypoxemia stimu- 
lates haemopoietic system leading to polycythemia* 


PREMATURITY 


Ranade et al (1987) in their study riportad prema 
turity in 28% of GDM* J&eodari et al in their study showedi 
that 28% of inf ants-., born to gestational diabetes were 


premature 


Miller and associates (1944) reported the quanti- 
tatiire relatlon^ip between histories and excessive fetal 
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hypoglyc«E^e agents mast not hm used in antenati period 
as these drugs cross the placental barriers lesding to 
neonatal hYpoglfCcaiia. 

gigtary,_fherapy for Gestational Diabetes 

l^e goal of dietary therapy include the auoi- 
danee of large araotmts of wncentrated and refined sugars 
which may cause rapid perturbation in circulatory glucose 
levels and the suiintenance of consistency frost da^ to day 
to allow accurate assessntent of metabolic control* 

Adequate caloric intake is required for nourishsient of 
developing fetus, however* excessive consumption may lead 
to esecess weight gain exercerbating insulin resistance 
and rising circulatory glucose levels. 

Gabbe et al recommended caloric requirements 
for gestational diabetics of 200-220 calories daily meal 
plan include 3 meals and a bed time snack. | 

If dietary therapy does not achieve adequate ^ ' | 

glyceaiic control# Insulin therapy should be instituted * 

Insulin fiherapy 

If insulin is used highly purified porcalne 
insulin or human insulin sould be administered to decrease 
the likelihood of antibody formation. 

. . ■ ■ . . I 

i 



Mestraan and asaoclates conductad 3 hour OOTT with 
100 gm glucose* Patients were classified in three groups - 
(1) those with family history of diabetes# {ii) those with 
obstetric history of previous large infant# perinatal loss# 
prematurity of toxemia in previous two or more pregnancies# 
and {iil> those with no history to suggest diabetes or 
previous abnormal obstetric events* Upper limits of blood 
glucose concentrations were laid as fasting 115 mg/dl# 

1 hour 195 mg/dl# 2 hour 150 mg/dl and 3 hour 140 mg/dl. 

Two values above normal required for diagnosis, following 
their criteria# they found the overall prevalence of 
abnormal glucose tolerance as 14 percent* J^bnormal 


weight and increased perinatal wastage with the later 
de velopjp^snt of diabetes* 

Gilbert and Ounlop (1949) aM Mass and Mulholland 
(1957) confirm^ these observations* Curing 1950 wiUcerson 
initiated classic studies of the maternal history' 'of risk 
factors for abnormal GTT in pregnancy* Stixiy tia» been 
extended by O'Sullivan et al* Various risk factors for 
gestational diabetes are previous large infant* Family 
history of diabetes# glycos^uria# previous perinatal deaths# 
obesity# abnormal obstetric history# malformation# hydro- 
amnios# hypertiuision# positive glucose challange test# 
hyperglycemia# prematiirlty# toxemia# monilia# multiparity# 
over age more than 35 years# hypoglyc««la. 



tolemnce was most coiwnoD (24%) In. those with an 
trie prediabetes history# ■ but the sensitivity was low* 

Macafee and associates screened 1000 patients 
at 32 weeks of gestation for risk factors and conducted 
glucose tolerance test In all. Patients were classified 
in 4 groups « (i) family history of- diabetes# (ii) age 
735 years# Cili) Maternal obesity (90 kg) and (iv) glyco*- 
suria. OOTT was done with 50 gm glucose with tipper limits 
of capillary plasma as fasting 100 mg/dl# 1 hour 170 
mg/dl# 2 hour 120 mg/dl aivl 3 hour 1@0 mq/dtm One abnormal 
value required for diagnosis. 

Specificity rates were very high with all 
individual factors but were lower when any factor was used 
separately. Outtonn in Norway performed OGTT during the • 
third trimester of pregnancy in 514 women. Risk factors 
were (i) potential diabetes (family history of diabetes# 
2014 overweight or baby less than 2.5 or more than 4*5 kg)# 
(11) Glycosuria# (lii) Pasting plasma glucose more tOian 
90 mg/dl two times# Tests were done with 1 gBi^g glucose - 
load and capillary serum was used, ; ! and 2 ¥2 ' hour values ■ 
7 i 67 mg% and 145 aig?4 required for diagnosis. 

The most extensive evaluation of risk factors for 
abnormal glucose tolerance in pregnancy was that r 
by O’Sullivan and associates. Glucose to 
iifere pamrformed on 752 pregnant women# risk 
in this study included Ci> previous delivery 
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4.1 )cg or npre« (£1). history of two or wore pregnancies 
of perinatal death, malformations, prematurity, excessive 
weight gain, hypertension or proteinemia Ciii) family 
history of diabetes, (iv) a serum glucose level of 150rag% 
or imore 1 hour after a 50 gni' glucose challange. 

'The coiKilisded that positive challange test was 
the most sensitive index of risk factors whether the 
test was carried out alone or in coinbi nation with other 
factors. Itie sensitivity ■ and specificity of the positive 
glucose challange were 79% and 87% respectively. 

OGTT was performed with 100 gm glucose load, and 
upper limits of normal values were fasting 105 mg/dl, 

1 hour 190 mg/dl, 2 hotar 155 mg/dl and 3 hour 145 mg/dl* 

Two abnormal values .are required fear diagnosis. 

O'Sullivan's criteria is the most eotnnonly . 
used criteria for the diagnosis of gestational .diabetes* 

The current recotranendation for detection of 
abnormal glucose tolerance during pregnancy were recently 
developed by the workshop group of American Diabetes 
Association* American college of Obstetrician and Gynae- 
cologists and National Institute of Health. All patients 
who are not known diabetica should be evaluated for risk 
factors, if any of these factors are present screening test 
is performed i.e. fasting plasma glucose level 7l05 mg/dl 
or 2 hour post prandial plasma glucose level 7l20 mg/dl. 

All patients with positive screening test should undergo 







3 hour OGTT. 
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Management of Gcatatlonal Diabetaa 

Gestational diabetes is defined as '*cmmurmhTB 
INTOLERANCE OP variable SEVERITY ONSET OB FIRST 

RECOGNITION DURING PREGNANCY” . This condition is associa- 
ted with increased -perinatal mortality if undiagnosed and/ 
or untreated, and with increased perinatal morbidity eiren 
when diagnosis is made (American Oiabetes . Association) • 
Furthermore# women with gestational diabetes 
are at significantly increased risk_ for the sub^sequent . 
development of diabetes when they are not pregaant* Thus 
the management of gestational diabetes is directed towards 
prevention of adverse effect of gestational diabetes* 

At present mortality due to gestational diabetes 
has decreased significantly# because of early diagnosis 
and active management of gestational diabetes. 

All the recent stxidies include only cases of 
gestational diabetes, identified and treated in some 
manner, Whether by prescription of diet, adraintstration 
of insulin, testing of fetal well being or merely by 
cat egoriaation as a pregnancy *at risk* with the raaitenance 
of Increased vigilance by the health care team. 

But in older studies gestational diabetes was 
either undiagnosed or untreated, in these studies peri- 
natal aortality was found to be higher. Petit et al(1980) 
reported that perinatal mortality rates were directly 
proportional to the 2 hour plasma glucose level, with 
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values £120 mg/dl associated with PNM rates of 5 per 
1000 and values between 160-194 lag/dl associated with 
rates of 44 per 1000 • 

0* Sullivan ®t al (1973) found a relative risk 
for perinatal mortality of 4*3 among 187 pregnancies 
coR^licated fay -untreated gestational diabetes con^ared 
with 259 randomly selected control pregnancies* Although 
in both the studio post prandial glucose was nwiasured 
at each clinic visit# but no therapy was provided# as at 
that time no treatra«it goals or estimating of risk were 
available for gestational diabetes* 

All the currant studies inin^lved some sort of 
intervention of intsmisiVe surveillence and thus do not 
represent the gestational diabetes in its undiagiw^sed 
state* 

Among all the perinatal coa^lication of gesta- 
tional diabetes macrosomia is the most . fneqaent 
coiqplicatioa* 

In the study of Petit et al there was a direct 
relationship between 2 hour maternal plasma glucose and 
likelihood of birth of large baby* 

In another study by Tellarigo et al <198fi} similar 
relationship was foui»l between 2 hoioor value of a 100 gm 
2 hour glucose tolerance test and neonatal maerosomia, 
Aeceseding to Pedersen's hypothesis# which 


states that “maternal hyperglyceiiiia is transmitted to the 


fetal circulation#, because glixsose crosses the placenta 
readily fetal hyperglycemia results# causing stimulation 
of fetal pancreatic B cells with resulting fetal hyper- 
inaulinemia# because fetal insulin cannot cross the 
placenta to help restore normal maternal gliicose levels# 
thus this unphysiological degree of hyper insuliaeisia 
persist in the fetal compartment. Fetal hyperlnsulinemia 
have been in^licated in most of the adverse outcome 
observed in infants of diabetic mothers. Thus management 
of gestational di^Mites is aimed at the prevention of 
fetal hyperlnsulinemia and thus mortality and morbidity* 
However# prevention is not always successful therefore# 
another aspect of treatment of gestational diaOsetes is 
the early detection of potential morbidity and timely 
intervention to mlniiaise such problem. 

American College of Obstetrician and c^naeco- 
legists and American Diabetes Association suggested that 
fasting plasma glucose st^uld be maintained below 105 ntg/dl 
and 2 hour postprandial values below 120 oig/dl for gesta- 
tional diabetic pregnancies. AfRerlcan Diabetic Association 
recoimiended that fasting and 2 hour postprandial plasma 
glucose should be measured at least 4t weelcly intervals. 

Oestatlonal dl^etic mothers can be managed by 
dietary modifications in most of cases# only 10-15 percent 
of gestational diabetics require insulin therapy. Oral 
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Although there are nuiriber of different approaches 
to using insulin# gestational diabetes particularly 
amenable is most cases to single daily injection regimens. 
Most individuals with gestational diabetes who requlr© 
insulin respond to a morning injection of' a mixture of 
intermediate and short acting insulin. Some require a 
second injection before dinner# and relatively few 
requires an intermediate insulin does at bed time. 

O'Sullivan at al demonstrated a reduction in the 
likelihood of macroaomia among infants born to mothers who 
took prophylactic insulin pretoribed without regard to 
maternal glycemic levels# in contrast with the offspring 
of gestational diabetic mothers randomised to a control 
group# who did not receive insulin. 

Recently# Cded et al C1991) reported that 
insulin treatment in patients with gestational ^ diabetes : 
mellitus with fasting plasma glucose more than it3 « mol/l 
significantly reduces adverse perinatal outooaw. 

some authors such as O'Sullivan et al# Cowlaod 
and Lekin et al have advocated insulin treatment of all 
gestational diabetics to reduce the incidence of 


macrosomla* 
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AH'© , AKD OBJECTIVES 


TSie present study was carried out with the 

following aims and objectives % 

1, To study the Incidence of abnormal glucose 
tolerance test in pregnant women, 

2, TO find out the correlation between abnormal 
GTT and PIH. 

3, To study the mode of delivery in cases of abnormal 
glucose tolerance test and incidence of caesarean 
section. 

4, To study its correlation with intrapartum 
coa^llcations, 

5, To study the incidence of perinatal mortality 

and morbidity in the study group {Abnormal GTT) 
and control group. 
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iSiis Is a coraparatiire atudiy of evaltaatdoii of 


n^natal complications in infants of mothers hairing abnormal 
gliKSose tolarance and mothers having normal glucose toleraiKse 
during third trimester of pregnancy. 

Study was carried out over antenatal mothers 
in antenatal period attending the department of Obstetrics 
and Gynaecology# M.h.B, Medical College# Jhansi and infants ; 
born to these mothers. The study was conducted in 35 
patients (Antenatal nothers) in the department of Obstetrics ^ 
and Gynaecology# M.L.B. Medical College* Hospital# Jhansi 
during the y*ar 1994-95. 

Antenatal mothers were screened on the basis of 
certain factors present in history and clinical examination 
i.e. obesity# age# family history of diabetes# previous 
history of unexplained perinatal death# previous history of 
infant born with congenital malformations# polyhydroamnios# 
hypertension# proteinuria and moniliasis. 

These mothers tmderweait detailed medical 
history and thorough clinical examination Including 
obstetrical examination. 

Mothers with established diabetes were excluded 


from the study. 


METHODOLOGY 
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Mothers were stibjectedi to 100 gm glucose 3 hoars 
glaoose tolersiice test# et weelcs geststloa# then et 

weekly interval# apto one week after delivery. 


Criteria for abaorraal qlacose lK>lerance test (gI?T) 

On the basis of 3 hoar OTT, mothers having 
abnormal glucose tolerance were grouped into three 
categories. 


X. Gestational Diabetes 

On the basis of O'Sullivan criteria gestational 
diabetes is diagnosedr if two or more values are abnormal. 
O'Sullivan criteria s 


Fasting glucose 
At one hour 
At two hour 
At three hour 


- 105 mg/dl 

- 190 i^dl 
• 165 isg/dl 

- 145 »g/dl. 


In Qvac study fasting glucose testing was csnitted 
because i€ was usually seen normal in previous studies* 


XI* ^ Impaired Gestational Glucose Tolerance 

If two hour plasma glucose levels lies between 
140 to 164 mg/dl# this category is defined as impaired 
gestational glucose tolerance ClOOt)* 

ZIX* laolated Abnormalities of blood glucose 

If any of the plasma glucose values erceeded the 

O'Sullivan criteria at the appropriate time ClABO), 


41 


l^ose aot.h«r8 who showed, abnormal besti were 
given suitable dietary advice and if niseessary were kept 
on ineulin. Plasma glucose values were estiiirated every 
week, ao as to keep post prandial plasma glucose value 

below 120 rag/dl* 

Newborn 

Newborns of these mothers were subjected to 
htorough clinical examination and Investigations »- 

- Weight of the baby at the time of birth. 

• Gestation of baby. 

- Any congenital anomaly. If present. 

_ Any clinical «iaence of r.aplratory aistra.s aynarom.. 

_ Any clinical wiaanca of hypoealoemia, 

. Hyparbllirublnaada - all the eomon oauaaa of 
pathological Jaunllee ware axeiiiaed. 

■iatcht Of baby 

Weight of hewborn was taJcan by slaotronic 
weighing machine by I-«to».arlX. It ha. got accuracy 
^to 10 g-a weight of the baby wa. plott«J against 
intrauterine growth charts and babies having birth 

weight -or. than 90th p«rc«.Ul. for a«rtatlon.l age 

were termed as macrosomic babies. 

n,iii^afeloBal agft 

0..tatlonal age of baby was eatlmatad by using 
criteria. Dubowlts has derived a acora baaed on. 


Dubowit»*s 
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a# external characteristics. 

b» Neurological characteristics s 1!his score system 
is convertable into a graph. 

investigations of Neeborn 

For the purpose of investigations blood saasples 
of newborn was collected by heel prick method. Investi- 
gations included » 

a. Plasma glucose estimation 2 hour after birth by 
heraoglukotest strips using Reflolous-S gliKometer. 

b. Serum bilirubin estimation {if clinical evidence 
of hyperbilirubinemia present). 

Plasma qlueoae estimation 

Plasma glucose levels in mothers and newborns 
were estimated by Hemoglukotest 20-800 R* Strip using 
glucometer named Reflolux-S supplied by Boehrlngiur 
Mannheim. 

Principle 

Test is based on glucose oxldase/pc^toxidase 
reaction. Heiwiglukotest strips react specifically to 
gl\icose. 

Test area consists of two test zones with different 
sensitivity to glucose. ■ the lower test zone gives (clearly 
distinguishable) csolour in the range 20-120 mg/dl. aM 
upper teat zone in the range of 120-800 mg/dl). 

Exact values are determined with the help of 


Reflolux— s glucometer. 
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T««t strips were protected from humidity 
ifiirect sunlight* 

Ke£lolux«»3 

It Is the instrioiaent used for plasma glucose 
measuremeiit* 


principle 

The colour Intensity of the reacted strip area 
is measured by reflectance photometry in ReflolwA* The 
instrument is equipped with double beam optical system# 
capable of evaluating lx»th zones of the test area 
simultaneously* 


Technical specifications 

aaa- 

Ranges of laeasurement 
Mave length 
Power supply 
Storage capacity 

Test Procedure 


Reflolux^S 

10-500 mg/dl 

950 n® ( infra red) 

6 volt battery 

MaxisHim 20 blood glucose 
value. 


Finger was priclced with disposable needle after 


cleaning the test area* 

- Tsst area of heiooglukotest strip 20-800 R was covered 
with one large drop of blood# Tiiaer pressed immediately* 
• fkt the long bti»«er at 60 sec* blood is wiped off with 
clean dry cotton from the teat area of haemoglulcotest 


strip aA 20*^800 R* 
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- At the 80 second, glukostrip was inspected into the 
Reflolux“3 glucoffleter facing the test area towards 
the on off button, 

- After 120 seconds, the display autoiaaticslly shows 
exact plasma glucose i?alues. 

Serum bilirubin measurement 

Mltr's bilirubin reagent is used for deter- 
mination of total and direct serum blliri&ln. 

Procedure 

Three test tubes labelled as ^B-bl«nk# 


D-direct and T - total taken* 

Reagent 

For 3 

ml Cuvette im) 


"b 

D 

T 

1* Diaso blank D reagent 

2.0 

- 

m - 

2* Diaso working reagent 

- 

2.0 

2.0 

3. serum 

0.1 

0.1 

0.1 

4* Reagent C 

1 .0 

- 

1*0 

5* Distilled water 

- 

l.O 

- 


Contents of each tube were mixed thoroughly 
after «« 2 h addition* 

Optical densities of contents of all the three 
tubes were iwsasured at 540 15 nm* 

Calculation 

... . . O.D, of T 0,P« of B 

Total BiliruMn * o , oi stanSaa^ 

n.D. Qg D - 0,D, Of § 

0,'0, ■ of:, StMU&mmy 


X 5*0 iig% 

X 


Direct blllrhbln 


S«0 iRg% 





The present study wi|s carried out on 30 abnormal 
CjiTT and 55 normal GTT patients in the departnwat of 
Cbatetrics and Gynaecology* M.L.B. Medical college* - 
Hospital* Jhansi during the year#- 1994-95* 

^GE. ISaCIDENCa IH CA^S OF j^BNOi^MAL OGgT 


TABI£ I s Distribution of cases according to laatemal 
age* 


Maternal 
age groups 
(years) 

No*of 

.Percentage 

21 - 25 

5 

16.67 

26 - 30 

IS 

50.00 

31 - 35 

6 

20.00 

36-40 

4 

13.33 

TOTAb 

30 

100.00 


Table I i^ows that out of the total 30 cases 
studied with abnormal glucose tolerance test* 16*67% were 
from 21-25 years of age, 50% cases from 26-30 years of age* 
20% cases from 31-35 .years of . age and remaining 13.33% 
cases were from 36-40 years of age. 


UGTT mnnltrn 


Ho*o£ 

cases 


Percentage 


A3N0RMAL 0GT*r 



Gestational diabetes 

12 

14,12 

lABG 

11 

12.94 

In^lred 

7 

8,24 

NORMAL GTT 

55 

64.70 

TOTAL 

85 

■■1 


Out of total 85 cases sttdled, 12(14.12%) cases 
were having gestational diabetes (l.e* two or wore vali»s 
abnormal of 3 hour 100 g« OOTT). 


11 (12,94%) eases were having Isolated 
abnormality of blood glucose (i.e. only one value abnormal) ♦ 

? (8,24%) cases were having ii^alred gestational 
glucose tolerance i,e, 2 hour plasma glucose tolerance 
value more than 140 mg/dl, 

55 (64,70%) cases were having normal QTT, they 
served as a control.^ 





I XI • In in©th«r® with abaorra#! GTT and normal 
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Though all the risk factoes were found with ihcreaaed 
frequency In mothers with al5i:K>rmal:; GTT, Most, common factor was 
maternal age more than 25 years. It was found in 83* 33/; cases 
of gestational diabetes mellitus, 909*90% cases of isolated 
abitormality of blood glucose and 85*75% cases of icspaired CjT'T'* 
But it was found in only 50.90% of cases of normal GTT aothers* 

Second most common factor was previous history of 
perinatal loss* It was found in 41*66% cases of ODK* .'45*45% 
cases of lABG and 57*14% cases of impaired GT7 and 46*66% cases 
of total abnormal OTT. But it was found in only 21*92% cases 
of normal GTT. 

Third common factor was history. of large sized baby 
in previous pregnancies. It was found in 33*33% cases of GDM, 
45*45% cases of lABO and 12*28% cases of ii^aired GTT and 
33.33% cases of total abnormal GTT mothers. .But in cases of 
normal OTT it was only 14*54%. 

Other risk factors were also found in increased 


frequency in cases of alaionaal blood gli»:ose toleriince mothers* 

TABIa IV t Mode of delivery in cases of normal GTT & abiaorraal 
GTT Bothers and incidence of LSCS in both groups* 


Mode of 
dttliverv 

’ Abnormal ^T^.IneMr 

NO. % 

formal OTT tn*5M. 

-..-M* 

% 

H.V.O. 

17 

56*67 

41 

74,54 

IfSCS 

13 

43*33 : 

13 

23.64 

FOrcep 


• 

1 

1*82 


30 

100*00 

55 

100.00 


The incidence of bSCS was about 43*33% in sbnonsal 
glucose tolerance mothers as compared to 23*64% of normal 
OTT Bothers which is definitely 2 folds of the norisal GTT 


mothers (Table IV)* 


^lUiLE V 1 liacinatal con^sllcattons in mothers with warmal and abnorra; 
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'2\BU.. 71 t Neonatal complications In mothers with 

normal and abnormal GTT. 


Meonatai 

complications 

Abnormal QTT(12) 
No. % 

Normal GOT (5 5) 

, . g, 

Macrosomia 

2 

16,66 

4 

7,27 

Macrosomid^- Jaundice 

1 

8.33 

m 

- 

H, Jaundice 

2 

16.66 

7 

12.72 

Prt maturity 

■m 

- 

2 

3.64 

N. Hypoglycemia 

1 

8.33 

- 

• 

kPS 

1 

8.33 

1 

1,80 

Congenital formation 

2 

Clhcpired} 

16.66 6 

(Expired) 

10.90 

1 • U • P . 

« 

- 

S 

9.09 

TOTAL 

9 

74.98 

25 

45*42 


Among all the complications raacrosoada# congenital 
malformation and jaundice were found with increased frequencies 
in cases of abnormal GTT. 13ie incidence of nacrosomia was 
16,66J4 in cases of abnormal QTT as compared to 7.27% cases 
of mirmal GTT« Jaundice was found in 16.66% cases of 
abnormal GOT GOT as compared to 12.72% case# of normal GOT. 
Congenital malformation were found In 16.66% cases of abnor- 
mal blood glucose as cos^ared with 10.90% of control groi^. 

RDS was present In 8.33% cases of abnormal OTT 
as compared to 1.80% of the control group. 

Hjfpoglycemla was present in 8*33% cases of 
abnormal GOT mothers neonates but it was not present in 


cases of control group. 
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Thougli all the complications were sserned more' 
in cases of abnormal glucose tolerance mothers* 

Overall out of 12 infants of abnormal OTT mothera 
9il4m9&%) had complications v?hile out of 55 infants of 
control group only 25(45*42%) had neonatal con^llcatlona. 


ThBLE. VII I Neonatal complications in mothers with 
lABG and mothers with normal GTT, 


Neonatal 

lABQ 


Normal QTTCSS) 

coBc^licatlons 

No# 

% 

No* 

% 

!4acrosomia 

2 

18.18 

4 

7.27 

Macrosoiala<#Jaimdice - 

- 

« 

- 

prematurity 

- 

eta . 

2 

3.64 

jaundice 

2 

18*18 

r 

12.72 

Hypoglycemia 

me 

• 

- 

- 

EDS . 

1 

9.09 

1 

1 .80 

^congenital 

malformation 

1 

(Expired) 

9.09 

6 

(Expired) 

10.90 

I.U*D. 

• 

- 

5 

- 

TOTAL 

d 

54.54 

25 

45.42 


Moat coOTBon complications in infants of the 
isolated abnoraaillty of blood glwose mothers were 
macrosomia and Jaundice* It was found li*l8% wacrosoaia 
and Jaundice each in cases of isolated abnormality of 
blood glucose as coa^ored to 7.27% of neonatal macrosomia, 
in . Normal tJlT mothers and 12*72% Jaundice in infanta 
of normal glucose tolerance raothi^s* 



other complications were also frequently found 
in isolated abnormality of blood glucose cases but 
congenital malformation were near about eqpial in stwSy 
group and control group. 

Overall out of 11 patients of miG mothers •> 
6(54.54%) cases had neonatal corapllcations# while out 


of 55 infants of control group, only 25(54.42%) eases 
had neonatal coital ications. 


TiBLE VIII s Neonatal con^lications in aiottwsrs with 

impaired glucose tolerance mothers and 
in cases of nomuil GTT mothers# 


Normal GTT 


N eonata I 
complications 


Macrosomia 


'aundice 


Hypoglycemia 


Congenital malformation 


T0TM. 


ftiough all the complications except aiacrosomia 
and congenital malformation were found in Increased 
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fr» 3 U«acy among the imp&ixmd gliacose tolerance mothers 
infants, preraatnrity was seen in 14.28% infants of 
Impaired glucose “tolerance mothers as compared to 3.64% 
in cases of control group. 

RDS was present in 14.28% infants of impaired 
GTT mothers as compared to only 1.80% infants of 
control group. 

Jaundice was foiind near about equal in both 
groups of mo“thers infants* it was seen in 14*28% of 
impai r ed glucose “tolerance mothers infan'ts as compared 
to 12.72% infants of control group. 


of the GTT 
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Abnormal GTT 


Normal QTT 


Tlie incidence of LSCS in the normal GTT mothers 
and abnormal glucose tolerance mothers aiKi 
percentage of the normal vaginal delivery in 
the study group and control group. 







iili 




Normal 

GTT 


Neonatal complications in mothers with 
abnormal glucose tolerance and in mothers 
with normal glucose tolerance, test. 




Many nMttaJxklic and hormonal change* occiar in th« 


body during pregnancy. These are physiological changes in 
response to pregnant state# changes in the maternal carl»- 
hydrates metabolls'i' is one of them. The overall effects 
of these alterations in maternal carbohydrate faetabolism in 
normal non diabetic women are reduced fasting blood sugar 



and amino acid levels 


sugar# free fatty acids# ketone# triglycerides and insulin 
awcretions in response to glucose (Phelps et al). Though 
the insulin secretion is increased# but simultaneously 
body develop resistance to insulin because diuting pregnancy# 
there is increased production of insulin antagonising 
hormones like hPl*# Oestrogen progesterone and cortisol. : : 
women who are not able to increase the pancreatic insulin 
secretions sufficiently to overcome pregnancy induced 
insulin resistance# develops gestational glucose Intolerance. 

Maternal hyperglycemia leads to various maternal 
and neonatal conplications* Present study gives information 
about association of risk factors in mothers having abcoriaai 
glucose tolerance and various neonatal cooplications in 
iafent born to such mothers* 


Overall iitcidetoe of gestational diabetes is 
approximately 2% (O’Sullivan et al# 1954)* 
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Stephen et el (1981) studied incidence of gesta- 
tional aijibetes between l-5%* (Gabb© (1985) studied that 
the incidence of GfOM has been between 3-15% depending upon 
the population sti»3ied and diagnostic criteria used. In 
thti J^layslan hospital Rik (1988) found 1-3% incidence* 
Deodar! et al in their study reported the incidence of 
gestational diabetes as 55/11*920 while Tel lor igo and 
associates (1987) reported the incidence of itnpaired gesta- 
tional glucose tolerance 15%. In om- study we found the 
incidence of gestational diabetes 14.12% and of lABG 12*64% 
and ifflpaired 8.24%. In otar study Incidence of the GDM, is 
higher than the O’Sullivan study but cowing in the range of 
Study of Gabbe (1935)* while the irasidence of the lR|>aired 
glucose tolerance test is lesser than the t^servation 
observed by Tellarigo* 

Increasing siatemal obesity# age and' family 
history of diabetes are associated inportant risk factors 
for GDM. Ip’ S ullivan et al (1973)# Maresh and Beard (1989) 
and Boseman at al (1991)3 

Meatman (1980) reported that the incidence of GDM 
was 3.7% in women yoimger than the 20 years of age# 7.3% 
for thosa 20-30 years of age# 3*8% for women older than 
the 30 years of age. 

■ In our study we found 16.66% eases ^5 years of 
age# 50% eases between 26-30 years of age and 20% of the 
cases between 31-35 years of age and 13.33% cases more t^iSB 

35 years of age* Which in quite higher than the previous 
stilly* 
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/. nalvsla of risk factors In mothars 
with abnormal glticoge tolerance t«at 

In our jitudy we found moat comraon risk factor 

age 725 years, which was also seen by the O’Sullivan «t al 

(1373), Karesh and Beard (1989) and Roaeman «t al (1991), 

Second most conwaon factor was history of previous 

p.-'-rinatal loss, it was found in 46*66% of the abnormal 

glucose tolerance mothers as con^ared to 21*32% of the 

normal GfT* 

Ihird most coistton factor was previous history of 
large slxe of baby which was found in 33*33% of the GDM, 
45*45% of cases of lABG and 33*33% eases of the iiapaired 
glucose tolerance test* 

Oat et al (1980) reviewed the results of a 50 gm 
3 hours OGTT perfomed in 137 who delivered an Infants 
weighing more than 4540 gm* Only 32(23%) had an abnormal 
QTT which is similar to the our study* 

In our study we fotmd polyhydro^aimiios in 25% 
cases of the and 9*09% cases of the lABG* i^ich is 
near about equal to the previous study i«e* 20% 

Joslin diabetes mellitus* 

In our study hypertension was found in 16*66% 
ceses of gom mm& 27*27% of the isolated alMoranility of 
the blood glucose which is sisdlar to the studied in the 
terititrry Malaysian hospital - 10*20%* , 

Robert et al' studied that normal delivery ocennret 
insignificantly fewer of the patiwats with ia^aired glucose 
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fcolftrance 63.3% than in those with normal glucose tolerance 
74*3:i» and in only 34*8/. ol: those with type 1 diabetes. 
mallitus» There were no dlfiferences in the rates of instru- 
itiental delivery but there were significarttly greater 
caesarean section rates in those with abnormal OTT mothers. 

In our study we found 43*39% Incidence of L3C3 
in cases of the abnormal glucose tolerance mothers as 
ciMspared to the 23*64% in normal glucose tolerance mothers 
and the incidence of the normal vaginal delivery is 56*67% 
in abnormal glucose tolerance mothers as compared to 
74.54% in cases of the normal glucose tolerance mothers* 

Our study shows the incidence of normal vaginal delivery 
were about to the previous study and shows the greater 
incidence of caesarean sedition. 

The major finding of this prospective study of 
infant born to mothers with abnormal GTT is macrosoRda, 
congenital malforraatlons and Jaundice which were found in 
Increased frequency in cases of abnormal GTT* i4acroaomla 
was found in 16*66% cases of the GDM# 18*18% cases of lASG* 
In earlier study Oeodari and coworkers reported 34.5%# 

E. stenninger rs^rted 2f% iiwjldence of wacrosowta in 
insulin treated GOM. hftille Tellarigo reported the macrosoiRia 
in 27*5% of infants bom to mothers with OIOT. Aceoi:dltig to 
philipson et al (1985)^# Gabbe et al (1979) 'and Oousta'n, and 
Lewis (1978) fetal macrosotida i^to 30% infants of mothers' - 
with abnormal GTT. In his study Itoshe itod et al reported 
the incidence of macrosomia 5*S»20% in diabetic wotteers* 
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The fln'flng of our study la near about equal to 
f iv f.'rfcvious study, 

Another important flnsdings of our study was 
congenital malformation we found 2 Infants C16#66/i) cases 
out of 12 cases of GDM and one infants {9,09>ii) out of th® 

11 cases of the lABG, had major congenital anomaly. No 
infant was found with minor congenital anomaly. Thus total 
3 infants out of 30 abnormal GrT mothers had congenital 
anomaly, 2 of them had anencephaly and one had hydrocephalus, 
wormal GOT mothers . also gave birth to the cong«iital 
malformed baby. But it was found in only 10,9% notJiers who 
had normal GOT, !Kius from above observation It seems that 
the incidence of congenital malformation was more in cases 
of abnormal glucose tolerance motlmirs# 

In previoxis study, ftoshe Hod et al reported the 
incidence of minor anomaly between 19*4--20,5% and irMijor 
congenital anomalies i,d-*6,82%« JPOslln diabetes observed 
incidence of the congenital ancmwilies 9 % major and 5% minor. 
Our observations Is near to the observations 
observe by Joslin Clinic, The cause of the congenital 
nalfomation is probably related to alteration in metabolic 
milieu in early pregnancy. 

Increased Incidence of the neonatal hyperbilirid»i* 
nemia la another freguent cosg>llcatiotts of diabetic preg- ^ _ 
nancies. The catise of it is presumed to toe related to ’ 

functional prematurity of the hepatic ^ entywes {Osier and.. 
co«-workars5 • In our^ study we found niwMMital Jaundice 

in cases of GDM and 18,18% la eases of lABO and 14,20% case* 


of the Impaired GTT» ’4hile neonatal Jaundice was present 
only in 12.72J4 cases of the normal (WT, mothers. ■ 

In previous studies Pedersen reported -38 .9% 
incidence of hyperbillr\ibinemia and in 21% cases studied 
by Essex and co-workers. Thus the observation , of the our 
stidy is near about to the previous studies* Moshe et al 
reported the prevalence of the hyperbilirubinemia as 
6*2 — 1 $* 1 %* 

Another important cause of the G«»natal inortallty 
and morbidity in infants born to mothers with abnormal G1!T 
is RDS* Epstein and co-workers concluded that maternal 
hyperglycemia leads to fetal hyperglycemia resulting in 
fetal hyperlnsulinemla and this results in reduction in 
ability to fetal lungs to synthesise# store and release 
lecithin Cthe primary pulmonary coi^nent of surface active 
material in lungs). 

AY'Ranade and associates In their study reported 
1% infants with RDS in cases of ODM mothers* similar obser- 
vation was done by Robert and associates# Our observation 
is nearly similar to the previous observations as we found 
RDS in 8.33% cases of OJM mothers and 9,Q9% cates of lABO 
mothers and 14*28% cases of impaired OTT mothers. 

RDS wes present in only 1#8% cases of the normal QTT mothers# 

prematiirlty was r^>orted In 5% I<*DM bY Ranade et el# 
vJhile Deodar! et al reported prsanaturity in 20% infants of 
GD:/!. Bur in OUT Study we did not find any prematurity in 


cas«s of GDM mothers and lAB'G not hers. But It was 14.28% in 




hydro-anraios# placental insufficiency are incorporated in 
the eliciting of prematurity. 

A common problem in infant born to mothers with 
abnormal GTT is early post natal hypoglycemia# s«:ondary to 
excessive insulin secretion after division of umbilical 
cord and termination of placental transfer of gliicose. 
Hypoglycemia occurs most frequently 2 hours after birth 
(E. Stennlnger et al) • 

In our study we found hypoglycemia In 83 cases 
of the QDK mothers but none of the cases seen in lABG and 
irc^alred GTT mothers. It was also not Jotmd in cases of 
Eiormal GTT. similar observations was done by Eanade et al. 
Deodar y indicated that risk of neonatal hypoglycemia 
Increasckl with increasing maternal blood glucose at delivery 
(Kuhl ®t al), ihus good control of the maternal hypergly- 
cemia at term can redissa the risk of the neonatal hypogly- 
cemia. ■ 

Ihrevalence of polycythemia was reported 3.8-13,8% 
in IGDM by Moshe etal. Similar observations were don® by 
Ranade et al and Deodar 1, Prevalence of polycythemia in 
normal neonatal population in 1-2%, But in our study we did 
not found any cases of the polycythemia in either study or 
control group* iccording to Pedersen hypothesis maternal 
hyoerglycemia leads 'to foetal hyperinsulinemla which in turn 
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the synthesis, storage and release of surfactant 
leading to HKD, mese pulnonary <=ong,Uoations of the 
cUabete. leads to fetal hypoxemia th,„ hypoxemia 

stimulate the haemopoltic sytem leaamg to polycythemia. 

Following early detection management of 
GliK Cstal raorbldlt.y and motballty ay© 4ncreas«#d, ^ 

0 ■Sullivan et al (1973) studied all pregnant 

iifOiEsn froffl 1962>»197 o 4 Cl • 554) out* of 3 q«s e 

let 4. •.</./ 295 women with Rormal 

G'iT h«d pwcinatal loss aa coaipared to 12<6.4%) of 187 ware 

with abnormal G-rr. 

Hadden (1975) reported 7 ^ 9 ^ b % incidence of 
perinatal :aiortallty in cases of th% abnormal GTT. 

aball and Beischer (1995) rejKsrted that alsnormal 
QTT was asaociated with perinatal hiortality 31.7/1000 as 
collared with 9*8/1000 if glucose tolatance was negative* 
Gabbe et al (1977) showed that pai^tnatal mortality was 
19/1000 in IGDM. Deodari et al reported perinatal mortality 
as 3.5% in IGDM, in our study the incidence of perinatal 
mortality was 20% while In normal mother It was 12%. 
congenital malformaUon In the form of anencephaly and 
hydrocephaly. 

Pedersen who al«>wed «iat 20% of perinatal mortality 
in lODM ri l» due -to the major congenital malfojnaatlon. On®, 
infaiit died due to Ros and which is another cause of the 
perinatal Mortality as described (Oiscoll et a I ). 



£120 mgA for gestational diatoatlc mothers, GOM can be 
managed by the dietary modification in only 10-15'^ of 
the patients required insulin therapy, 

In our study all of the cases were treated 
with dietary control and only 2 patients required insulin 
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SUIWRY AND CONCIiUSION 


JMitAnauil Is associated with Incraasad 

parloatai aortalit^r i£ undiagoosad and/or untreatad mtuSL with 
incraasad parioatai storbldity avao whan diagoosis is sAde. 
Furthanaora# woossia with gastationai diabatas ara at sigai- 
ficaotlif incraasad risk for tha subsaqoaot dairaiopiKaiit o£ 
diabatas whaa thay ara m% pragaaat. Qastational diai»atas 
is assoeiatad with incraasad raatamal cosplicatioo also* 
idiich ara UTI* hydroasyaios* pra-aclaa^sia* still birth ate* 

1!!ha prasant study gi was inforsiBtioii about 
ioeidaoea of alMioaea»l 0T7 during pragnaney* post partm 
a'nd its eorralation with pragnaocy outc^ma* It also giwas 
iafomatioii about association of tha aatarnal risk factor ' 
with abnomal glueosa tolaranca notlMirs and naonatal 
ccMplications in thasa nothars* 

Study was carriad out owar 8S antanatal ootlMars 
with following any ona of tha riide factors t 
I* Obasity* 

2« laaaily history of diabatas lAillitus* 

3* Fravious history of unaxplainad parinatal daath* 

4* pravious history of infant bom with conganital 
sw I f o** t 

5» mtarnsl polyhydroaoKtios* " 

6* Mstarnal ^rp*3rtsiision» ' 

7* pravtous history of owar waight baby* 
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Ih«s« «»t«iiatal niothers w«r« sabjectedi to 
3 hour 100 gitt OOTT. On th« basis of rasuits of OSTT 
thasa ifornan wars catagorisad into , two groans i 

1. Mothers with normal GTT« 

2. nothars with abnormal OTT. 

<^30oriiial GTT aottera ware furthar classified 
into thraa groijps t 
!• Gastational diabatas n^llltus. 

II. Isolated abnormality of blood glucose. 

III. Impair ad glucose tolerance. : 

Out of total 85 patients. 12 had gastational 
diabetes iiKllitxis. 11 had isolated abnorinality of blood 
glucose and 7 had impaired glucose tolerance while 55 
mothers had normal mr and these 55 mothers were served 
as a control groi^» 

Mothers with abnormal GTT were sutbj acted to 
3 hour OGTT at weekly interval till termination of 
pregnancy and one week after delivery* 

^ The major risk factors found with higher frequency 
in mothers with ^ abnormal glucoae tolerance teat were age 
more than 25 years* previoua perinatal loss and previous 
history of large sizM bab^* it»st of the patients with 
aboomial GIT were managed with dietary control* Only 

%ifO 

Ihite were iaer eased incidence of caesarean 
sectiU»n in eases of the abnormal GTT mothers as cmipared 
to the normal GTT motluirs* 
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Neonatal con^jllcations were also found with 
higher frequency in the niothers with abnormal glucoee 
tolerance as compared to the normal mothers. Incidence of 
macrosomia was 16mm% in GDM. li.18% in mm as collated 
to 7.27% in normal glucose tolerance mothers* Incidence 
of neonatal jaundice was 16.66% in GDM. 18.18% in IaBG, 
14*28% in impaired glucose tolerai«e test as eoii^>ared to 
12.72% In normal gl\>eose tolerance mothers. Congenital 
malformation was 16.66% in GDM, t.09% In lABG as compared 
to iO.90% in the normal GTI mothars* RDS 8.33% in GDM. 
9.09% in lABG. 14.20% in in^aired GW mothars as co«q?»ared 
to 1.80% in normal glucose tolerance teat mothers another 
neonatal con^llcetions were also found with abnormal 
glucose tolerance test is increased frequency. 

The following coMil unions were drawn from the 
present study. 

1. Incidence of various abnormal glucose tolerance tent 
in BnndeUdiaod region are as follows t 

GOM 14.12% 

lABG 12.64%. 

2. iner eased incidence of the caesarean secticei in eases 
of the aboomMil glucose tolerance 43.33% as coaqpared 
to 23*66% in eases of normal glucose tolsranee mothers. 

3. There is increased percentage of the maternal ooni^liea.* 
tion in cases of the abnormal GTT as coepared to tbt 
normal GTT mothers. 


• Matersuil agt 72S farm was found in cases 

of the a]>iiorflial QTT as conparsd to the 50*90% 
casos of t^a oostml QTS aotlisirs. 

«> Provloiis history of pari natal loss 46.66% eases 
wars foucut in eases of ahnorauil Q!rf as eofsparad 
to the 21.82% cases of the ooraiaX QTS* 
m Maternal l^fpertansion wos foiaisl in 16.66% cases 
of the j^taaornal OTT Bothers as conpared to 5.45% 
cases of the eornal <SST laothers. 

«• previous history of overifeight haby was .^found in 
33. 33% cases of the ahnoriBal QTT as cospared to 
the 14.64% cases of the normal C3tT. 

• family history of DM was fOvmd in 10% cases of the 
abnormal QTS as eos^ared to the 1.82% cases of 
the normal QTS 

Neonatal complications including perinatal mortality 
are higher amcMcig infants bom to abnonsal QTT mothers 
as compmxmA to noma I QTS mothers. Macrosomia was 
present in 16.66% cases of the OOH. 18.18 cases of the 
XjiBO mm cospared to the 7.27% caees of normal GTT rnothmts 
Neonatal Jaundice was found in 16.66 eases of the OBM* 
18.18% cases of the 461^. 14.28% cases of the impaired 
<lfT mothers.es ccmpared 12.72% cases in normal QS9 
mothers. Oongenital BMlformation was 16.66% in 
9.09% in IAB<3 mm eompmrmA to 10.90% in womel OW 
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iiicitli9XS« ms WIS S.33% ia GDM, 9.09% in XABG, 14*26% 
in i«pair«i OTT aothers as oonparad tG 1*80% in 
Qornal GET nothars* Haooatal ltypogl]fe«mia was 
fonxul in Casas o^f tha QDM 6*33%* Hona of tlia infants 
in nonaal orPT wax® h^fpoglsrcandc. 
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